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Acute osteomyelitis is uncommon in pediatric patients, affecting one in five thousand 
children younger than the age of thirteen. Bone infection caused by Streptococcus 
pneumoniae is extremely rare, accounting for only 1.3% of acute osteomyelitis 
in children. We report a case of penicillin-resistant Streptococcus pneumoniae-
induced acute osteomyelitis in a 7-month-old male infant who was treated success-
fully with intravenous vancomycin and oral clindamycin.
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1.  Introduction
The most common bone infection occurring during 
childhood is acute hematogenous osteomyelitis, 
which is defined as the sudden onset of the inflam-
mation of bone caused by bacteria that originates 
from the blood stream and localizes in metaphysis. 
It affects one in five thousand children younger than 
the age of thirteen. The localizations involved in 
pneumococcal osteomyelitis include 45.9% at the 
lower extremities (femur, tibia and fibula), 20% in 
the upper extremities (humerus, radius & ulna), 11.8% 
in the vertebrae, 4.7% in the ribs, 4.7% in the ilium, 
3.5% in the calcaneus, 3.5% in the pelvic bone, 1.2% 
in the acetabulum, and 1.2% in the sternum.
Herein, we describe a case with osteomyelitis 
caused by a highly uncommon organism, penicillin-
resistant Streptococcus pneumoniae, involving the 
epiphyseal plate of the right femoral head leading 
to a cortical bone rupture with the resultant for-
mation of two abscesses surrounding the proximal 
femoral bone.
2.  Case Report
A 7-month-old boy, born by G1P1 mother by a full-
term normal spontaneous vaginal delivery, had a 
history of upper respiratory infection (URI) with nasal 
congestion and a mild cough on March 27th, 2007. 
He began to have an intermittent fever for another 
3−4 days. On April 5th 2007 (10 days from the onset), 
he was brought to the emergency room since he was 
found to have a local swelling of the right upper 
leg, which meant he was unable to move and crawl. 
X-rays of the both hips and upper legs were con-
ducted and revealed that they were normal. The 
patient was then sent home with supportive treat-
ment. Unfortunately, the local swelling and inabil-
ity to move his right leg, let alone crawl and stand, 
got worse. He was brought back to the out-patient 
department (OPD) on April 11th, 2007 (16 days from 
the initial episode), where he was suspected of hav-
ing osteomyelitis. He was then admitted for further 
investigation and treatment. There was no history 
of trauma, skin abrasion or infection known to the 
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parents. The patient had all updated vaccinations 
apart from the pneumococcal vaccine.
Physical examination on admission revealed nor-
mal vital signs except a body temperature of 37.8ºC, 
body weight 8.5 kg, blood pressure 104/54 mm/Hg, 
height 84 cm, acute nasopharyngitis, rhonchi and 
wheezing on lungs fields, and local swelling on the 
lateral side of the right upper leg, with a midway 
circumference of 24.5 cm (compared with 23 cm on 
the left side) with mild local warmth, tenderness, 
and limited mobility of the right leg and hip. There 
was no evidence of local trauma or neuromotor 
sensory deficits.
The initial positive laboratory findings included 
leukocytosis (WBC 32,480/mm3), neutrophils 72.7%, 
lymphocytes 19.1%, Wintrobe erythrocyte sedi-
mentation rate (ESR) 70/hour, C-reactive protein 
13.5 mg/dL, and bronchopneumonia on the chest 
X-ray. Immediately after admission, the patient 
was placed on parenteral antibiotics with oxacillin 
(150 mg/kg/day) to control possible Staphylococcus 
aureus and ceftriaxone (100 mg/kg/day) to control 
possible Haemophilus influenzae right after the 
appropriate laboratory tests were done.
Coronal computed tomography (CT) scans of 
pelvis and hip joints showed there were multiple 
low-density collections in the anterior and poste-
rior muscle bundles around the right femoral neck 
(Figure 1). An axial CT scan demonstrated an oste-
olytic lesion with a cortical defect near the lesser 
trochanter of the right femur and communicating 
with the muscular collection (Figure 2). Therefore, 
the patient underwent CT guided aspiration from 
the posterior abscess of the thigh, which yielded 
58 mL of purulent yellowish bloody aspirate. The 
pus culture from the aspiration of the abscess grew 
Gram (+) diplococcus through Standard Blood Agar 
Plate (BAP). Streptococcus pneumoniae was con-
firmed by optichin susceptibility and solubility, and 
was resistant to all antibiotics with MIC  2 μg/mL 
except clindamycin ( 0.25 μg/mL). However, van-
comycin (50 mg/kg/day) was administered on April 
15th, 2007 after consultation with an infectious dis-
ease expert. After admission the child had a spik-
ing fever for 24−48 hours following the institution 
of initial antibiotics with oxacillin and ceftriaxone. 
The fever subsided after switching to vancomycin, 
and then relapsed again for 24 hours. It gradually 
diminished afterwards. Vancomycin was continued 
for a total of 14 days parenterally. The clinical im-
provements were quite obvious, as evidenced by 
the return of normal body temperature, a reduction 
of the local swelling in 5 days, the ability to move 
the right lower extremity in 4 days, as well as 
the improved laboratory findings of normal WBC in 
14 days, normal CRP in 2 days and ESR returning 
to normal in 14 days. The unusual clinical features 
in this case prompted us to check immunoglobulins 
and complements. The IgG, IgA, IgM, IgE, as well as 
C3, C4 complements were within normal ranges 
for the patient’s age.
A follow-up second CT scan was conducted 11 
days after the first aspiration, and revealed much 
improvement without the necessity of a second as-
piration (Figure 3). After 2 weeks of the parenteral 
antibiotic therapy, the patient was placed on oral 
clindamycin (30 mg/kg/day) for another 4 weeks. 
He was considered in recovery state based on his 
clinical resolution of symptoms, radiological evidence 
Figure 1 Coronal computed tomography scan of pelvis 
and hip joints showing multiple low-density collections 
(white arrow) in the anterior and posterior muscle bundles 
around the right femoral neck.
Figure 2 Axial computed tomography scan showing an 
osteolytic lesion with a cortical defect (white arrow) near 
the lesser trochanter of right femur and communicating 
with the muscular collection.
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of healing, and a Wintrobe ESR that had returned 
to normal.
3.  Discussion
Pneumococcus is the most common cause of bacter-
emia in children, especially under the age of three. 
However, it is a highly uncommon cause of infections 
of the bones and joints.1−4 Pneumococcus colonizes 
in the nasopharynx, can be isolated from 20−40% 
of healthy children, and is likely to persist for 2−6 
months.5 Because pneumococcus is not part of the 
skin flora, it is a highly uncommon cause of skin, 
bone, and joint infection.6,7 The incidence of pneu-
mococcal bacteremia is relatively high among in-
fants up to 2 years of age, and the infection of 
bone usually arises by the hematogenous spread.5 
Pneumococcal arthritis appears to be a more com-
mon disease than pneumococcal arthritis in combi-
nation with osteomyelitis. However, pneumococcal 
osteomyelitis without arthritis is even more rare.2,3,8 
In our case, the association with pneumonia was 
viewed as the primary source leading to pneumo-
coccal bacteremia and the subsequent invasion to 
the bone, as with most cases.
The overall incidence of morbidity of pneumo-
coccal osteomyelitis among bacterial osteomyelitis 
was 1.3% (Table 1). The issue is whether the morbid-
ity of the bone infection was altered or not after the 
introduction of penicillin in 1944. Our literature 
review (Table 1) found that there was no difference 
between the incidence of pneumococcal osteomy-
elitis among all septic osteomyelitis in the pre-
antibiotic era (1.5%) compared with the antibiotic 
era (1.2%). Most patients (69.2%) were under the 
age of 3 years, and 38.4% of the cases were below 
1 year of age. Geographic locations have little im-
pact on the incidence of bone infection. However, 
the mortality rates have been quite different from 
45% pre-antibiotic era versus 1−15% in developed 
and developing countries during the new era of 
antibiotics since 1944.23,25,26
At present, pneumococcus is the leading cause 
of invasive bacterial disease in children worldwide, 
despite early intervention and management, espe-
cially in children under the age of 2 years. However, 
children younger than 5 years of age and in par-
ticular those younger than two were the most com-
monly affected; the latter group had the highest 
rates of complication, sequelae and death.23 The 
sequelae are frequently due to delayed diagnosis 
and inadequate treatment, as well as concomitant 
complication.22 The invasive pneumococcal disease 
(IPD) may cause meningitis, pneumonia, occult bac-
teremia (no focus for the source of infection), osteo-
myelitis, septic arthritis, peritonitis and abscess, 
especially in children under the age of 2 years. 
From our survey of IPD (Table 2), we have found 
that the most common clinical presentations were 
bacteremia (46.1%), pneumonia (25.9%), meningitis 
(19.4%), septic arthritis (1.4%), osteomyelitis (1.3%), 
abscess (0.6%), and peritonitis (0.4%). In addition, 
IPD produces significant morbidity, mortality and 
long-term sequelae in children, especially in those 
patients younger than 2 years of age.22−23
As to the localization of the bone lesions from 
pneumococcal osteomyelitis, our literature survey 
(Table 3) indicated that the frequent locations in-
cluded the proximal femur (25.9%), proximal humerus 
(15.3%), proximal tibia (11.8%), vertebrae (11.8%), 
distal femur (5.9%), rib (4.7%), ilium (4.7%), calcanus 
(3.5%), talus (3.5%), pubic bone (2.4%), radius (2.4%), 
acetabulum (1.2%) and sternum (1.2%).
About 27−47% of cases of pneumococcal osteo-
myelitis may have underlying conditions such as 
prematurity, central nervous system disorder, res-
piratory tract disease, congenital heart disease, 
hemoglobinopathy (especially sickle cell anemia), 
asplenia, malignancy, malnutrition, diabetic mellitus 
(DM), HIV, renal disease, or hypogammaglobulinemia 
etc.6−8,28−30 The incidence of systemic pneumococcal 
infection among the above groups is substantially 
greater in children with an underlying condition than 
in normal children.13 In our case, we found no evi-
dence of hypogammaglobulinemia, asplenia, malnu-
trition, DM or hemoglobinopathy.
Why are children under the age of two more sus-
ceptible to pneumococcal infection? It was postu-
lated that most of the IgG antibodies involved in 
the opsonization of antigenic capsular polysaccha-
rides, as produced by Streptococcus pneumoniae or 
Figure 3 The follow-up computed tomography scan 11 
days after the first aspiration, revealing a clear improve-
ment compared with Figure 1.
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Haemophilus influenzae, are of the IgG2 subclass. 
Typically, IgG2 and IgG4 are the last immunoglobu-
lins to reach adult levels. Because children younger 
than 2 years of age are incapable of mounting 
protective antibodies to polysaccharide antigens, 
they are susceptible to infection with those bacteria 
having polysaccharide capsules, such as Streptococcus 
pneumoniae, Haemophilus influenzae or Neisseria 
meningitides.26
The confirmed diagnosis of acute osteomyelitis 
requires at least two of the following criteria: (1) 
pus aspirated from bone; (2) positive culture from 
blood or from needle aspiration of bone; (3) local 
signs of inflammation (pain, tenderness, redness, 
swelling, limitation of motion); and (4) radiographic 
changes (bone lysis, periosteal new bone formation) 
or positive bone scan.2,29,31
The laboratory diagnosis has a wide range of 
values. In two thirds of patients, the total number 
leukocytes is normal, although in half of these, the 
differential is shifted to the left. In the other third 
of patients, the leukocytosis is noted, usually with 
a left shift. The ESR is more sensitive and rises 
slowly and peaks at 3 to 5 days after infection, and 
then begins to decline at 1 to 2 weeks once the ap-
propriate antibiotic is initiated.2 Ninety-five percent 
Table 3  Bone lesions of pneumococcal osteomyelitis 
among septic osteomyelitis
Localization % Total (%)
Lower upper extremities  31.80
 Femur (proximal) 25.9
 Femur (distal) 5.9
Upper extremities  20.0
 Humerus (proximal) 15.3
 Humerus (distal) 2.4
 Radius 2.4
Lower extremities   14.1
 Tibia (proximal)  11.8
 Tibia (distal)  2.4
Vertebrae  11.8
Rib  4.7
Ilium   4.7
Calcaneous  3.5
Talus  3.5
Pubic bone  2.4
Acetabulum   1.2
Sternum  1.2
Summary of 85 out of 1496 cases from Auh5, Bradley8, 
Jacob17 & Wang22.
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of cases have an ESR > 15 mm/hr, with an average 
rate of 70 mm/hr.32
The duration of antibiotics treatment is un-
clear.2,32,33 Little is known about the optimal ther-
apy for pneumococcal osteomyelitis.33 According 
to the literature, parameters such as resolution 
of clinical symptoms, the return of the ESR to nor-
mal values and attenuation of image abnormalities 
have been shown to reflect a favorable response 
to therapy.5,26,33
We conclude that pneumococcal infection is the 
leading invasive disease among children, especially 
under the age of 2 years. Pneumococcal osteomy-
elitis is a highly uncommon complication of pneumo-
coccal bacteremia. The occurrence of pneumococcal 
osteomyelitis in an otherwise healthy child is a rare 
complication, and it should prompt an assessment 
for underlying factors predisposing children to pneu-
mococcal osteomyelitis.
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